This paper describes a course designed to help Chinese undergraduate English-majors acquire competence in English research article (RA) writing. Such competence comprises three components: 1) discourse structure of an RA; 2) scientific thinking and reasoning; and 3) academic language. Participants were from one intact class of 28 senior English majors at a university in Shanghai. This course was experimental and designed to develop a scheme for teaching RA writing to the senior students in China. Students' RA writings throughout the semester were collected as the main data. Findings show that discourse knowledge, scientific thinking, and linguistic structure can be learned and transferred using these mediating tools: 1) the exemplars of sample RAs; 2) teacher's demonstration and feedback through mini-training sessions; and 3) analysis of genre and norms of RAs. The process-centered, theme-oriented and inquiry-based pedagogy adopted in the course may shed some light on English RA writing teaching practices to Chinese EFL learners.
Background
Competence in English research article (RA) writing is essential to Chinese EFL learners' successful handling of academic writing tasks encountered in a higher education setting (e.g., course paper, BA thesis) and is also a prerequisite for their entry into the academic discourse community if they decide to pursue scholarship beyond an undergraduate education (Flowerdew, 2000) . The development of such competence, however, can be a very difficult undertaking. Some research (e.g., Bartels, 2003) suggests that even people with extensive academic preparation may have little understanding of the discourse practice that prevails in their field of study. Even highly successful non-native speaker (NNS) scholars admit that writing RAs in English is difficult (Buckingham, 2008) . The difficulty of acquiring RA writing competence in a second language (L2) is even greater because L2 writers have to grapple with a wider range of issues, including a lack of sophistication in their use of language. Therefore, EFL students need systematic guidance and well-designed instruction to acquire research article writing competence.
English RA writing courses aimed at preparing students for BA thesis writing have been set up for Chinese senior undergraduate English-majors in most universities. It is commonly believed that the obstacles for students of RA writing concern the rhetorical, organizational and linguistic characteristics of an RA. The textbooks of RA writing for undergraduate English-majors mainly explain the linguistic features and discourse structure of an RA (e.g., Cheng & Qi, 2005; Huang, Ge & Zhang, 2006) . In traditional RA writing classroom teaching, teachers always put emphasis on such conventions of RA writing as reference skills and the layout of a thesis. However, research shows that when writing theses for their BA degree, a considerable number of English-majors have difficulty in understanding thesis requirements, finding references, and expressing complex ideas in formal written English, and they do not find the writing process rewarding (Sun, 2004) .
The skills required for successful RA writing go beyond linguistic forms. RA writing is a type of writing that is concerned with academic research in one way or another. Nunan (1992) defined research as a systematic process of inquiry consisting of three elements or components: 1) a question, problem or hypothesis; 2) data; and 3) analysis and interpretation of the data. In other words, research is a systematic study which can be conducted in order to obtain evidence, data and other information to support one's approach or suggest solution to a difficulty. Therefore, how to think in a scientific way and display knowledge appropriately by using the required linguistic forms flexibly are the essence of RA writing. Thus, English RA writing competence comprises three major components: 1) the discourse structure of an RA (the discourse level of an RA), 2) scientific thinking and reasoning, and 3) academic language (the linguistic features of an RA). This study attempts to explore the development of these three aspects of RA writing competence of Chinese English-major undergraduates in a classroom instruction environment.
RA writing is difficult even for senior students with high proficiency. The reason is that in their previous two or three years' English writing classes, they have been taught to handle simple functional and expressive writing tasks, such as describing a place, narrating a personal experience, drafting an argumentative essay, and using expository writing. The purpose of those writing tasks is to develop students' basic writing skills, and these tasks only require personal experiences, thoughts and common sense, without reading related literatures, using rigorous research methods and writing norms (Zhu, 2003) . RA writing requires students not only to tap their own opinions but also to integrate those opinions with external sources of information and argument. When encountering RA tasks, advanced EFL learners such as senior English majors may still have problems with the knowledge of RAs and research skills. This study explores Chinese undergraduate English-majors' RA writing competence development in the classroom context, and in particular, probes three research questions: 1) What aspects of the competence of English RA writing can students learn from classroom instruction?
2) If the competence of RA writing can be gained from classroom instruction, what aspects of such competence can be transferred from one RA writing task to another?
3) If English RA writing competence can be learned from classroom instruction and be transferred, what contributes to the learning and transferring?
English RA Writing Competence
The relationship between discourse structure of an RA, academic language and scientific thinking and reasoning is the relationship between language form and communicative purposes. An RA is displayed in appropriate language form and discourse structure to perform various reasoning functions. These three aspects of RA writing competence are explained as follows.
1) Discourse structure of an RA
Research articles typically have a standard structure to facilitate communication, which is known as IMRAD (introduction, method, results and discussion), in spite of variations on this basic format. IMRAD is a formula for writing an RA, and it is a method for demonstrating the logic of a scientific enterprise. Each part of a research paper is characterized by particular content and organization, which can be realized by "moves" (Swales & Feak, 2004) . Moves are the communicative functions or steps of which a text consists. Based on Hartley's (2008) classifications, the discourse structure of an RA can be divided into moves, as shown in Table 1 . Snow & Uccelli, 2009: 112-133) . They assume that language can be more or less academic, which means that language can be furnished with fewer or more of the traits that are typical of academic language. The typical interpersonal stance expected in academic language is detached and authoritative. Academic language requires a non-dialogical and distant construction of opinion. The author should present himself as a knowledgeable expert providing objective information. The information load in academic discourse is characterized by conciseness and density. Academic discourse is expected to be short and to the point, conveying information without unjustified repetitions. Besides, academic language packs a lot of information into a few words. This informational density is evident in the high proportion of content words, usually achieved through nominalizations and expanded noun phrases. In organization of information, embedding is the feature of constituency and subordination. Embedded clauses are constitutive of clauses. Explicit awareness of organized discourse is indexed via discourse and meta-discourse markers. Additionally, information in academic language needs to be organized according to a stepwise logical argument structure that makes sophisticated use of autonomous endophoric reference strategies instead of relying on situational context or underspecified references. At the lexical level, a diverse, precise, and formal repertoire that includes appropriate cross-discipline and discipline-specific terms is desirable. Representational congruence means the correspondence between language and reality it represents. When grammatical categories are extended beyond their prototypes (e.g., when nouns refer to processes like evaporation), a grammatical metaphor, which Halliday (1994) calls a compact and incongruent form is created. He argued that experience is reconstructed when nominalized forms are used; those nominalized terms may have the semantic features both of processes and of things. Another incongruent move of academic language involves using abstract concepts as agents. 
Introduction to the Course
The Integrated Skills of English Course chosen to be observed in the present study followed an innovative teaching model, which is different from other teaching methods adopted by RA writing teachers elsewhere in China. This teaching design was originally created and taught by a professor with over 30 years of experience in foreign language teaching and research, who was the chief editor of a textbook series called Integrated Skills of English, which students used in that course. This course itself was an experiment conducted in order to develop a scheme for teaching RA writing to senior English majors in China under a national-level course development project. Built into a normal teaching schedule, this course was one-semester long, with a total of 76 teaching hours (4 hrs x 19 wks = 76 hrs). Participants were from one intact class of 28 senior English majors at a university in Shanghai in the autumn semester of the 2009-2010 academic year. They were regarded as advanced English learners in terms of language proficiency. However, based on their course projects and interviews with them, it was found that during their past years at college, they had little experience or almost no systematic instruction in English RA writing before they attended this course. In their previous English writing classes, they had learned to write description, narration and argumentation, with an aim of developing basic writing skills. They were not trained in RA writing skills such as reviewing related literature or describing an instrument design for scientific investigations.
The goal of this course was to help these students develop a general competence in writing RAs in English. In view of their previous writing experience and future writing needs (e.g., BA theses), a number of specific instructional objectives were proposed to be integral to the overriding curricula goal: drafting a viable working plan, through which learners were trained to think about appropriate research procedures and principles in social science studies expressing purpose, objective, and theorization of hypothesis in social studies designing and describing research instruments expressing the aim/purpose of the research explaining the framework of analysis formulating research questions reporting data describing statistics addressing the research questions based on the evidence obtained from the statistics or other results of the data analysis These skills for RA writing include research skills, language functions, and language structures.
The course curriculum emphasized research-based writing. The goals for this writing centered on engaging students with key elements of academic practice including understanding relevant background knowledge, asking researchable questions, designing questionnaires and interviews, eliciting data and making observations relevant to the question posed, interpreting data to support a theory or model, presenting an argument, and evaluating relevant previous research work. The students were required to conduct research related to the four subjects from the textbooks they were studying: Family Matters, Fashion and Popular Culture, Growing up and Learning and Work, Play and Leisure. The participants wrote working plans and questionnaires individually for Project 1 but did so in groups (n=6) for Project 2. In Projects 3 and 4, they were divided into seven groups to write the reports. They wrote guided reflections on completing Projects 3 and 4 (Table 4 ), in which they were instructed to report what they had learned from the project, the roles they had played, and the remaining problems. Table 4 describes the RA writing tasks of the four research projects, and Table 5 shows the data collection and analysis. 
Pedagogical Principles
This course adopted a process-centered, theme-oriented and inquiry-based pedagogy.
The course was process-centered in several senses. First, the teacher adopted a multipledrafting approach; the students revised their writings several times based on the feedback to each draft. Multiple-drafting is a means to make the RA writing task more accessible to the learners: it is moving through successive "zones of proximal development (ZPD)" (Vygotsky, 1978) . Second, the students developed RA writing competence gradually, starting from writing working plans, questionnaires, outlines of the report, to the final reports. The process was dialogic by nature in that there was abundant interaction and negotiation in the accomplishment of these writing tasks between the teacher and students and among students themselves. That was a scaffolding strategy that guides students to move from simple, manageable tasks to the final complex and demanding tasks.
The theme-oriented pedagogy was reflected in the writing tasks around readings dealing with particular themes. The themes were about aspects of life and education in which college students are interested (e.g., fashion, job satisfaction).
This course was inquiry-based because the research project played a central role in various writing activities such as group discussion, designing questionnaires, selecting respondents, writing working plans, interviewing, eliciting and analyzing data, completing the research reports, and writing reflections. These activities could support the course goals such as raising an awareness of audience, drawing attention to textual and language features, and practicing useful composing strategies.
In this course students acquired RA writing competence by studying the research done by several scholars on particular themes, and conducting research in groups. The procedures of the teaching design are described in Table 6 (take Unit 5 of the textbook as an example): The mini-training sessions were designed and immediately conducted in response to the problems in research skills and language found in the students' work. Table 7 is an example of such a session designed by the teacher when teaching research objectives. The questions for classroom discussion were intended to direct the students' thinking and research ability. Once the functions of each part of the project report were identified, recurring patterns of discourse provided by the teacher could help students express the functions in the formal academic genre.
Table 7. An Example of Mini-Training Session
Step 1: students discuss these questions a. How do you express your research objective?
b. Who will be your reader? What does he/she expect to read? c. How do you incorporate information about your research method into your objective statements?
Step2: students discuss the four moves which constitute a framework of describing research objectives
1) Defining the territory of your study 2) Giving background information about your study 3) Introducing research objectives 4) Discussing the academic significance of your study.
Step 3: teacher provides students recurring discourse patterns
This study aims at finding…through an investigation into … According to …, … Observations show … I would like to explore …and answer the question(s) through this project.

Rationales
Here, the teaching principle is to link learning 1) research skills with 2) discourse structure, 3) functions of language and 4) linguistic elements such as structures and vocabulary. According to Halliday (2007) , in human communication, grammatical phenomena are realized through social contexts. Language forms need to be related to the social context and behavioral settings to express the meaning. Halliday argues that a structure-based approach to language teaching is not a viable undertaking if this approach is not first of all constrained by discourse factors and social cultural factors. This theory provides a basis for the design of instruction, an integration of 1) social cultural meaning embedded in discourse, 2) communicative functions through which research writing is realized step by step, and 3) syntactic structures/vocabulary through which functions are realized at the social-cultural level. Along the line of learning theory, Vygotskian theory of mediation and its later development of Activity Theory developed by Engeström provide a basis for the integration of learning research with learning of writing. According to Activity Theory (Engeström, 1999) , the development of higher intellectual skills is based upon the three mediating tools, namely, the mediating artifacts, the rules, and the division of labor. So it is assumed that by leading students through inquiry processes the students will learn language through learning research skills.
Mediating Artifacts
Scientific thinking and reasoning
The sample text of RA writing
EFL learners
Learn RA writing Write RAs In Figure 1 , it is seen that learners achieve their object by the mediating tools of scientific thinking and reasoning and the sample RAs. EFL learners establish the relationship with the academic community with the mediating tools of genre and norms of RAs, and the object of learning RA writing needs the mediating tool of division of labor to join in the community. With the three mediating tools, students set the object of learning RA writing and bring it to the outcomes of writing research reports. Writing theories suggest that studying exemplars in response to immediate needs, learners can become clear what RA writing is. Discourse analysis and genre analysis provide the discourse structure and language features of RAs, while Activity Theory gives strong support to the roles of norms and research thinking skills in RA writing. If students are able to think as researchers and display knowledge appropriately by using the required linguistic forms, they are regarded as gaining the competence of RA writing.
Subject
Genre and norms of RAs
Rules Community
Division of Labor
Inspired by these theories, the course followed the following principles on RA writing teaching:
1) The teacher should guide students in studying samples of RA writing, both published papers and the students' own drafts, which have important mediating roles.
2) The teacher should focus on knowledge and skills about academic research and let students put them to practice. Moreover, students should be treated as fellow researchers instead of language learners.
3) The teacher should help students establish a sense of authorship, which means that as researchers, students need to adjust their voice and tone when writing research reports, and a sense of scholarship for the truthfulness of the information in their writing. They are not writing for the teacher but, rather, are responsible for the value, validity and reliability of the message in the writing. So it is also a matter of attitude toward their new identities.
4) The teacher should give students immediate and multiple-time feedback, which is primarily meaning-based in such aspects of language as style, grammar, structures, wording and mechanics. Table 8 summarizes the analysis of discourse structure in the students' RAs. Episodes in their RAs were classified and identified as different moves. The numbers in the table refer to the numbers of groups in which the corresponding moves are found. Table 8 shows that, when they first tried RA writing, the participants did not know how to write all the moves in the discourse structure of an RA in Outlines 1. Outlines 1 were regarded as the mini-versions of the reports of Project 3. There were the following seven parts in outlines: background, theoretical guidelines, research objective, research methods, results, discussion, and conclusion. In each part, the participants wrote the main ideas which could be further extended and elaborated in the report. Some moves did not appear in their writing, while some others were written in an incorrect way. For instance, some groups merely presented the number of the participants choosing the items in their questionnaire in results, without any explanation of those statistics, and this made results invalid. The participants learned to write more moves in Outlines 2 after they received the feedback from the teacher both on content and language. They showed improvement in 11 moves, including five moves that all seven groups used in Outlines 2.
Results
Analysis of the discourse structure of the participants' RAs
Compared with Outlines 2, the participants improved much in the reports on Project 3. There were 10 moves that all the seven groups could write in the reports.
The moves the participants grasped in the reports of Project 3 were transferred to the reports on Project 4. The 10 moves identified in the seven groups in their reports of Project 3 were all found in the seven groups in their reports on Project 4. Table 9 summarizes the application of scientific thinking and reasoning in all seven groups' writings in Projects 3 and 4: 1) Outlines 1 and Outlines 2 for the reports on Project 3; 2) the reports on Project 3; and 3) the reports on Project 4. Episodes in their RAs were classified and identified as the items of STR. Table 9 shows that the participants did not know how to apply STR in RA writing in Outlines 1 of the reports on Project 3. They could only apply fragmented items of STR: hypothesis testing; solution generating; and constructing a representation. With the teacher's feedback on Outlines 1, the participants showed their mastery of STR in Outlines 2. They improved most in theory conceptualization and statistical reasoning, and showed their progress in defining key terms; constructing a representation; and deductive reasoning.
Analysis of scientific thinking and reasoning in the participants' RAs
Compared with Outlines 2, the participants grasped more items of STR in the reports on Project 3. In those reports, they nearly mastered all the items of STR. The greatest improvement was found in inductive reasoning, which was learned by all the seven groups as shown in the reports on Project 3, compared with none in Outlines 2.
Almost all the items of scientific thinking and reasoning were transferred from the reports on Project 3 to those on Project 4. Table 10 shows the development of academic language in their RAs across the four projects. Sentences in students' RAs with more colloquial linguistic features or with more academic linguistic features were identified. Starting from the second drafts of Project 1, the participants began to show improvement in expressive/involved interpersonal stance by a decrease of 21%. The involved interpersonal features disappeared completely in Projects 2, 3, and 4 when they worked in groups.
Analysis of academic language in the participants' RAs
Similar trends of improvement can also be found with the features of organization of information. Loosely connected/dialogic structures were found in 20 participants' first drafts of Project 1, and this quickly dropped to 0 in Project 2 as a result of immediate feedback, multiple drafting, and acquisition of the knowledge of academic conventions.
With regard to representational congruence, the participants made significant improvement in complex grammar which increased from 29% to 32% in their first drafts and second drafts of Project 1, and increased to 100% in the subsequent 3 projects when students worked on the group basis.
Discussion
The results seem to answer the three questions regarding the aspects of RA writing competence, transferability of these aspects, and conditions for the transfer. It shows that the teaching design of this course can help Chinese EFL learners acquire the three aspects of RA writing competence. At the initial stage, students showed low RA writing competence. In the aspect of discourse structure, they did not know how to write all the moves. In the aspect of scientific thinking and reasoning, they applied fragmented items of STR to RA writing. In the aspect of academic language, their first drafts displayed many colloquial features inappropriate for RAs. With the projects moving on, they made progress in all three aspects. In the reports on Project 3, they grasped the three aspects, which were subsequently transferred to the reports on Project 4. In short, the three aspects of English RA writing can be learned through classroom instruction, and can be transferred from one RA writing task to another.
What contributed to such learning and transferability? Figure 1 shows that in Activity Theory, there are three relationships between the subject, the object and the community. The relationship between subject and object is mediated by tools, while the relationship between subject and community is mediated by rules. The relationship between object and community is mediated by the division of labor. In the RA writing process, these three mediating tools are 1) sample RA writings; 2) genre and norms of RAs; and 3) teacher's demonstration, feedback and mini-training sessions.
1) The mediating role of sample RAs
The sample RA offered by the teacher, articles from the course pack and the students' inadequate RA writings all served the purpose of demonstrating the thinking processes behind a good project report and a poor one. Thus, the students could see that poor RA writing results from inappropriate research skills and failure to see the writing task from a researcher's perspective, while good RA writing is based on well-designed research. Articles in the textbooks provided a source of academic knowledge and key concepts. By studying the sample RA, the students could learn the discourse structure of an RA, the function of each part of a research paper, an RA's genre, and its norms and conventions. Ravid and Tolchinsky (2002) state that exposure to and production of written language is the main factor in enriching linguistic literacy, especially sophisticated features in writing. The RAs in the textbook and the teacher's sample research paper served as the exemplars of sophisticated linguistic features. By studying their peers' writings, the students could see problems with their own work. The following extracts from the participants' reflections on Project 3 illustrate the mediating role of sample writings:
In my previous research reports, there were no clear backgrounds or theoretical model… However, from the teacher's sample writing, I learned that the background part in the report was quite important…Thus I considered that sample writings were often more helpful than abstract concepts for beginners in academic studies. (S15) I also learnt a lot form [the teacher's] research paper. How to write a qualified and standardized research report was a great problem to us. After reading his paper, we got familiar with the basic framework of a report…And we also came to know the function of each part in the report. (S2) Besides the content, language is another aspect I focused my attention on when studying the sample. I tried my best to use academic words and make the language concise when writing the report. (S17)
The articles in the textbook provided the content and language input for the writing activities. Moreover, the reading materials provided the students with opportunities to practice writing from background sources. The readings demonstrated how various elements of a genre are realized in authentic texts, providing models for students to emulate (Silva & Brice, 2004) .
2) The mediating role of the genre and norms of RAs RA writing not only requires language proficiency but also knowledge of the genre and norms of RAs. In RA writing, many students did not have many difficulties with grammar, but they did in expressing themselves in appropriate genre. The teacher provided lectures about the norms and genre of RAs to raise their awareness of authorship, knowledge of discourse structure of an RA, and the research skills.
3) The mediating role of the teacher's demonstration, feedback and mini-training sessions The teacher's demonstration, feedback and mini-training sessions helped to improve students' RA writing as apprentice researchers.
In class, the teacher analyzed the problems with poor RA writings by students and demonstrated his own research paper. By analyzing the language and content of the teacher's RA, the students learned the discourse structure of an RA, its academic language, and how to apply scientific thinking and reasoning in the moves of an RA. By analyzing the problems in their peers' RA writings, they came to realize the causes for poor RA writing.
The teacher's immediate feedback at each stage of the project work effectively helped the students acquire the RA writing competence. Since writing is a cyclic process, the teacher's feedback provided suggestions for the revision of the students' work. Developing students' RA writing skills requires timely and appropriate feedback. Teachers need to provide students with formative feedback with the aim of improving their learning processes (Stern & Solomon, 2006) . The process of giving students feedback on their work can also reinforce appropriate learner behavior and extend their learning opportunities (Konold, Miller, & Konold, 2004) . Feedback needs to be considered in relation to what we know now about how student learning takes place best. Theories of social constructivism and the social nature of learning (Jarvis & Robinson, 1997 ) suggest that we learn better with the support of a significant other (Carson & Nelson, 1994) .
Feedback should avoid focusing on spelling and format to the neglect of problems of structure, meaning, synthesis and audience awareness. In this study, the teacher's feedback was provided first of all at the discourse level, focusing on the content, followed by communicative functions of the discourse, that is, whether the moves in the discourse realized the expected communicative purposes. This type of feedback helped the students develop their research skills as well as language skills.
The following extracts from the participants' reflections show the effectiveness of the teacher's feedback:
The teacher's feedback helped me realized [sic] that excellence in grammar, solid planning before writing and the ability to distill information from source materials are important in academic writing. (S26) By studying the teacher's corrections, I found the problems in our work. The teacher corrected not only the content but also the language. (S17)
The mini-training sessions by the teacher in class were intended to deal with the students' language problems of one certain discourse structure (e.g., research objectives) by immediate training. The students learned how to make statements by using sentence patterns provided by the teacher, in order to realize the communicative purposes of that discourse structure.
Conclusion
Findings of this study show that discourse knowledge, scientific thinking, and linguistic structure can be learned and transferred in the conditions of the mediating tools: 1) the exemplars of sample RAs; 2) the teacher's demonstration, feedback and mini-training sessions; and 3) the genre and norms of RAs. This has important implications for English RA teaching.
The study suggests that the development of learners' language skills is dependent on the development of their research skills. The initial language proficiency is a prerequisite for studying the research theme. The knowledge gained from such study facilitates learners' research competence and enriches their thoughts. The enrichment of thinking leads to increase in the need for language, which promotes language input and output. Thus, the interactions between teacher and students increase, giving more chances for revisions in learners' language and thoughts. All those factors help develop learners' knowledge of the theme, research skills and writing abilities. Learners' linguistic competence and research skills develop interactively and synchronously.
This study offers some pedagogical suggestions for English RA writing instruction in Chinese classroom contexts. First, both positive and negative sample RAs should be demonstrated to students. Well-written RAs provide them with knowledge about RA writing, because the genre conventions of scientific discourse have been shown to present significant obstacles for students (Halliday & Martin 1993) , at least at the entry level when they are still not familiar with the language, while negative RAs help them realize the causes for poor writing. Second, students should be treated as researchers rather than student writers, to be encouraged to establish authorial identities in the academic community. Third, teachers' immediate feedback at the discourse level and multipledrafting is a significant means to solving students' language problems as well as their research difficulties.
